1
As the atmospheric circulation anomalies are varying in large spatial scale, each grid point is 2 not regarded as an independent sample. According to Bretherton et al. (1999) , the statistical 3 significance test should be based on the effective sample size, which can be calculated as 4 * = 1 − 1 2 1 + 1 2 , 5 6 N is the total grid size, 1 and 2 is the autocorrelation applied to the spatial pattern shifted 7 by one grid for the early and the recent pattern, respectively. 8
In the western hemisphere, the total sample size for pattern correlation is 17,620 (61 lat. x 289 9 lon. grids) and the effective sample size is much reduced as 6.05 (~ 7), due to the high 10 coherency in the spatial pattern. When the sample size is 7, the correlation coefficient should 11 be higher than 0.67 to be significant at the 90 %, 0.76 at the 95 %, and 0.88 at the 99 % 12 confidence level, respectively. 
